This study is to analyze the prevalence and the associated lifestyle risk factors of self-reported allergic rhinitis (AR) in Kazakh population of Fukang City.
Introduction
From the perspective of allergy, allergic rhinitis (AR) is a noninfectious nasal mucosa inflammation that is mediated by immunoglobulin (Ig) E. [1] AR is the specific inflammation against allergen by immune defense cells on nasal mucosa, which can lead to chronic nasal symptoms such as sneezing, itching, runny nose, and nasal congestion. [2] For patients with intermittent episodes, the symptoms are generally mild with short duration, and can be controlled by local and/or systemic medications with less effect on quality of life. [3] For patients with consistent attack, the life quality is generally low and long-term medications are required. However, due to the poor drug efficacy, immune suppression therapy is generally needed. [4] The AR prevalence in Urumqi was high, and ranked the first among 11 cities surveyed across China. [5] So far, there is no effective intervention to decrease the high prevalence. In a longitudinal study on the relationship between AR/ non-AR and asthma in Western Europe involving more than 6000 subjects, it showed that AR and non-AR were both risk factors for asthma. [6] Epidemiology studies have showed that patients usually have asthma and rhinitis in the meantime and about one-third of AR patients would concurrently have asthma. [7] [8] [9] AR and asthma share the similar family characteristics and familial risk. [10] Therefore, information on the AR population prevalence and AR lifestyle risk factors is essential for the early diagnosis and intervention of AR.
In this study, a cross-sectional study of the prevalence of selfreported AR and the associated lifestyle risk factors was performed in Kazakh population of Fukang City, Xinjiang, China.
Methods

Subject selection and sampling
A cross-sectional survey was conducted using multistage stratified cluster sampling method. Two towns were randomly selected in Fukang City, and 2 streets were randomly selected in each town. Then, 2 communities were randomly selected on each pre-selected street. Of the 8 selected communities, 65 households were selected, and all surveyed households have resided in the area for more than 2 years. Prior written and informed consent were obtained from every subject and the study was approved by the ethics review board of the First Affiliated Hospital of Xinjiang Medical University.
Household data collection
All investigators received standard training before the survey. The questionnaire was developed on the basis of Global Allergy and Asthma European Network (GA2LEN). [11] The surveyed factors mainly included symptoms and lifestyle factors of AR, asthma, and other allergies. The diagnosis of AR was in accordance with previous national epidemiology surveys 2010 Allergic Rhinitis and its Impact on Asthma (ARIA) standard. [12] All individuals were interviewed personally, or by the family if the individual was absent from home and the family signed for representation.
Statistical analysis
Data were analyzed by SPSS17.0 (SPSS Inc, Chicago, IL). Quantitative data were analyzed by Chi-square test. The odds ratio (OR) and corresponding 95% confidence intervals (95% CIs) was calculated. P .05 was considered statistically significant.
Results
General characteristics
There were 1689 people identified and 1500 questionnaires were qualified. Of them, 205 people were diagnosed of AR, and the AR prevalence was 13.7%. The effect of AR on life quality of Kazakh AR patients was moderate. Among typical AR symptoms, sneezing had the highest incidence (54.60%), followed by nose pruritus (54.10%), runny nose (43.90%), nasal congestion (39.02%), and eye irritation (31.21%) ( Table 1 ). There were no significant differences in age and gender among Kazakh AR patients, and there was no difference in weight and height for AR susceptibility. It indicated that there were no differences in population general characteristics between AR patients and healthy controls.
AR symptoms
To determine the comorbidity of AR and asthma, the incidence of AR with asthma was examined. It showed that the incidence of AR with asthma increased with age ( Table 2 ). The lower airway symptoms presented as paroxysmal chest tightness and cough (39.5-43.8%), followed by suffocation (21%) and wheezing (8.8%). The majority onset of asthma was associated with flu (40%) ( Table 3 ).
In addition, there were significant differences in weight for AR patients with other allergies, who were disproportionally overweight or obese. For other allergies, skin pruritus was the most common (42.7%), followed by edema and allergy shock (6.7%) ( Table 4) .
AR complications
The AR complications were analyzed. As summarized in Table 5 , the majority of AR patients were complicated with local tenderness and hyposmia with statistical significance (P = .00 < .05). For AR patients with asthma, the main complication was nose pus and use of nasal spray with statistically significance (P < .05). However, there was no significant difference among AR patients with other allergies.
Lifestyle factors
To determine the lifestyle factors contributing to AR among Kazakhs, information on their lifestyle factors was collected. By analyzing lifestyle factors and dietary habits, it is found that 94.4% of Kazakh AR patients used carpet, and carpet use was correlated with the incidence of AR (Table 6 ). Carpet may contain a large number of mites, mold, and dust, which are common allergens implicated with AR, especially the perennial AR. [13] In addition, it is found that the consumption of meat, fruit, milk, and beans was also correlated with AR. Intake of meat (0.739) and fruits (0.658) was positively correlated with AR, while milk (À0.408) and beans (À0.453) were negatively correlated with AR (Table 7) . Moreover, as summarized in Table 8 , more than 90% of the Kazakh had stomach symptoms, which included all AR patients. About 88.9% of the Kazak AR patients earned a monthly income of less than 3000 Yuan on average. The education levels of AR patients' parents were lower than non-AR patients' parents, while most AR patients were of high school and college degree. Due to religious reasons, the smoking rate was low for Kazakh people, and no association was found between smoking and allergic airway inflammation.
Discussion
AR is a common clinical illness and a global challenge. AR is an IgE-mediated nasal inflammatory disease that is triggered by contact of allergen [14, 15] and is featured as eosinophilic inflammation. [16] However, many clinical issues of AR remained unresolved, such as the immunological detection for AR diagnosis [17, 18] and limited use of evidence-based treatment guidelines. [19] [20] [21] There are epidemiology studies on AR prevalence in major cities across China [5] ; however, they were conducted by telephone. Hence, this information had limited accuracy, and face-to-face interview is needed, especially for lifestyle information. In this study, Kazakhs were surveyed, whose population size was only second to the Uighur among minorities in Xinjiang, and it was found in baseline survey that Kazakhs were more susceptible to airway allergic diseases. In addition, epidemiology information on Kazakhs was seldomly collected and reported; thus, AR information gathered from this study would greatly benefit future AR epidemiology study and AR prevention.
There are many differences in lifestyle, dietary, and genetic factors between minority groups and Hans. Much effort has been made on the differences of AR gene susceptibility between Han and minority groups. [22, 23] Clinically, it is found that Kazakh people are more prone to upper respiratory tract allergies than other ethnic groups; however, no scientific research has been conducted to provide the actual statistics. This study is the first to provide baseline of AR-related information of Kazakh population, including the disease, economic burden, and the relationship between lifestyle and AR pathogenesis.
The study is limited in the language barrier between Kazakhs and Han, the small population size of Kazakh, and the lack of nasal inspection. However, Kazakh clinicians were included in the design to overcome the language barrier, and the study used Yang et al. Medicine (2017) 96:39 Medicine carefully designed sampling to minimize the selection bias. In the future, studies are needed with larger sample size and better study design to further examine the pathogenesis of AR for minorities in China.
